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(54) ORGANIC EL ELEMENT 
(57)Abstract: 

PURPOSE: To prevent the deterioration of light emitting 
characteristic due to the moisture to prolong the lifetime 
of an element by containing at least one kind of super 
water repellent material in a sealing layer to be provided 
outside of a structural product, in which the organic light 
emitting material is pinched between a pair of 
electrodes. 

CONSTITUTION: A structural product 10, in which the 
organic light emitting material 3 is pinched between a 
pair of translucent electrodes, of which one electrode is 
made of the transparent or translucent material, for 
, example, between a positive electrode 2 made of thin 
film of Au and a negative electrode 4 made of thin film of 
lithium, is formed on a transparent substrate 1 such as 
glass. A sealing layer 5, which contains the super water 
repellent material such as graphite fluoride at 80° or 
more of contact degree with the water, is arranged 
outside of the structural product 10. Deterioration of the 
light emitting characteristic due to the moisture is 

thereby prevented to maintain the stabilized light emitting characteristic over a long time. 
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CLAIMS 



[Claim (s)] 

[Claim l] The organic EL device 
characterized by said closure layer being 
a thing containing at least one kind of 
super-water repellence matter in the 
organic EL device which has the 
structure to which at least one of these 
comes to pinch an organic luminescent 
material to inter-electrode [ of 
transparence or the translucent couple 
which counters mutually ], and the 
closure layer arranged in the outside of 
the structure. 

[Claim 2] The organic EL device 
according to claim 1 with which the 
contact angle over the water of said 
super-water repellence matter is 
characterized by being 80 degrees or 
more. 

[Claim 3] The organic EL device 
according to claim 1 or 2 with which said 
super*water repellence matter is 
characterized by being the film which 
mixed fluoride graphite to the 
nickel-plating film or polyvinyl chloride 
(PVC) containing polytetrafluoroethylene 
(PTFE). 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention 
relates to an organic electroluminescence 



(electroluminescence) component. It 
continues at the long period of time still 
more detailed mainly used suitable for 
the various displays and light emitting 
device for information-industry devices, a 
stable luminescence property is 
maintained, and it is related with a long 
lasting organic EL device. 
[0002] 

[Description of the Prior Art] There are 
an inorganic EL element and an organic 
EL device in an EL element, since any EL 
element is self-luminous, visibility is high, 
and handling is easy while excelling in 
shock resistance, since it is a perfect 
solid-state component. For this reason, 
the researches and developments and 
utilization as the pixel of graphic display, 
the pixel of a television image display 
device, or the surface light source are 
advanced. An organic EL device is the 
structure which pinches the organic 
substance between two electrodes which 
counter mutually, and the organic 
substance has structure which mixed at 
least one and luminescent material 
among a layered product still like a 
luminous layer, a hole-injection layer / 
luminous layer, a luminous layer / 
electron injection layer, and a 
hole -injection layer / luminous layer / 
electron injection layer or the 
hole -injection ingredient, and the 
electron injection ingredient. The small 
matter of work functions, such as Yb, Mg, 
aluminum, and In, is usually used for 
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cathode, and, as for an electrode, the 
matter with big work functions, such as 
Au, nickel, and ITO, is used for an anode 
plate. Moreover, the electrode of a 
luminescence side rule is transparent or 
translucent so that it may let the light 
which emitted light pass. Such an organic 
EL device uses luminescence produced 
when the electron and electron hole 
which were poured into luminescent 
material recombine. For this reason, 
since the advantage and brightness in a 
low battery which are called 4.5V that 
actuation is possible and a response is 
also quick are proportional to an inrush 
current by making thickness of a 
luminous layer thin, the organic EL 
device has the advantage that the EL 
element of high brightness can be 
obtained. Moreover, luminescence can be 
obtained by the colors of all the visible 
ranges of blue, green, yellow, and red by 
changing the class of organic solid-state 
of the fluorescence of luminescent 
material. Since it has the advantage that 
actuation by such advantage, especially 
the low battery is possible for an organic 
EL device, research is continued for 
current and utilization. 
[0003] 

[Problem(s) to be Solved by the 
Invention] By the way, the organic 
solid-state which are the luminescent 
material of an organic EL device, a 
hole injection ingredient, and an electron 
injection ingredient tends to be invaded 



by moisture, oxygen, etc. Moreover, as for 
the electrode (counterelectrode) prepared 
on an organic solid-state, a property 
deteriorates by oxidation. For this reason, 
if the conventional organic EL device is 
made to drive in atmospheric air, a 
luminescence property will deteriorate 
rapidly. Therefore, in order to obtain a 
practical organic EL device, it is 
necessary to close a component and to 
attain reinforcement so that neither 
moisture nor oxygen may invade into an 
organic solid"state, and so that a 
counterelectrode may not oxidize. 
[0004] the approach (JP, 4- 13 7483, A), 
vacuum evaporationo, and spatter which 
prepare the thin film of paraxylene on an 
organic EL device by 0.1*20 micrometers 
of thickness by the 

vapor-phase"polymerization method as a 
method of closing such an organic EL 
device - the organic substance, such as 
polybutadiene, and Si02 etc. - although 
the method (JP,4-73886,A) of preparing 
the protective coat of an inorganic 
substance was indicated, no these were 
able to say it as sufficient closure. 
Moreover, although the approach 
(JP,4-212284,A) of sealing with the plate 
and film of glass is indicated after 
preparing the protective coat of inorganic 
substances, such as GeO, the actual 
condition is that what cannot say that 
dampproofing is also enough, and the 
field non-emitted light should produce 
and should be satisfied at the time of 
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component actuation is not developed yet. 
Moreover, a tooth-back glass plate is 
formed in the approach of closing an 
inorganic EL element, i.e., the outside of 
a back plate (counterelectrode). When the 
approach of enclosing silicone oil between 
a back plate and a tooth-back glass plate 
is applied to an organic EL device An 
electrode causes exfoliation, and silicone 
oil invades into the interface of each class 
which constitutes the laminating 
structure in the case of the laminating 
structure to which oxygen and moisture 
invaded into the interface of a 
counterelectrode and an organic 
solid-state, and the organic solid "state 
carried out the laminating of at least one 
and the luminous layer among the 
hole-injection layer and the electron 
injection layer, and exfoliation takes 
place. This originates in the surface 
tension of the organic solid-state which 
constitutes an organic EL device being 
smaller than silicone oil. 
[0005] On the other hand, in order to 
attain stabilization of a component, the 
organic EL device (JP,4-363890,A) which 
protects an organic EL device with 
liquefied fluorination carbon is indicated. 
However, since this liquefied fluorination 
carbon is also volatile, in order to drive a 
long duration organic EL device, it was 
not able to be said as sufficient thing. It is 
made in view of an above-mentioned 
trouble, and degradation of the 
luminescence property by moisture is 



prevented, and this invention aims at 
offering a long lasting organic EL device 
while continuing at a long period of time 
and maintaining a stable luminescence 
property. 
[0006] 

[Means for Solving the Problem] In order 
to attain the above-mentioned object, 
according to this invention, in the organic 
EL device which has the structure to 
which at least one of these comes to pinch 
an organic luminescent material to 
inter-electrode [ of transparence or the 
translucent couple which counters 
mutually ], and the closure layer 
arranged in the outside of the structure, 
the organic EL device characterized by 
said closure layer being a thing 
containing at least one kind of 
super* water repellence matter is offered. 
Moreover, the organic EL device with 
which the contact angle over the water of 
said super-water repellence matter is 
characterized by being 80 degrees or 
more is offered. Furthermore, the 
nickel-plating film or PVC in which said 
super-water repellence matter contains 
PTFE is provided with the organic EL 
device characterized by being the film 
which mixed fluoride graphite. 
[0007] Hereafter, the organic EL device of 
this invention is explained concretely. 
First, it explains from the configuration 
of the structure of the organic EL device 
used for this invention. 
1. Especially the configuration of the 
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structure of the component used for 
structure this invention of an organic EL 
device is not limited, and can take the 
configuration of arbitration. For example, 
an anode plate / luminous layer / cathode, 
an anode plate / hole-injection layer / 
luminous layer / cathode, an anode plate / 
luminous layer / electron injection layer / 
cathode, or an anode plate / hole-injection 
layer / luminous layer / electron injection 
layer / cathode can be mentioned. 
Moreover, the layered product of two or 
more layers is sufficient as . each class, 
and the mixing layer of two or more 
ingredients is sufficient as it. These 
organic substance each class can be 
formed using the approach of the 
container into which the organic 
substance proposed by Japanese Patent 
Application No. No. 028659 [ five to ] was 
put being heated with an electron ray, 
and evaporating the organic substance 
from the container, and making deposit 
the evaporated organic substance on one 
electrode, and forming an organic layer. 
Especially the thickness of each class is 
not limited. The thickness of each class 
except the electrode of yin and yang is 
usually 5nm * 5 micrometers. Moreover, 
an ingredient is not limited especially if 
usually used for an organic EL device. 
Hereafter, each configuration of the 
structure of the organic EL device which 
consists of an anode plate / hole-injection 
transporting bed / luminous layer / an 
electron injection transporting bed / 



cathode is explained concretely. 
[0008] ** As for the structure of the 
organic EL device used for substrate this 
invention, forming on a substrate is 
desirable. As for the substrate used for 
this invention, what has transparency is 
desirable, and glass, a transparent 
plastic, a quartz, etc. can specifically be 
mentioned. 

[0009] ** As for the electrode used for 
electrode this invention, at least one of 
these consists of transparence or a 
translucent electrode (an anode plate and 
cathode) of a couple which counters 
mutually. It is for acquiring translucency 
transparence or to suppose that it is 
translucent. 

** What uses the large (4eV or more) 
metal, the alloy, the electrical 
conductivity compounds, and such 
mixture of a work function as electrode 
material as an anode plate in the organic 
EL device used for -1 anode-plate this 
invention can be used suitably. As an 
example of such electrode material, a 
transparent material or translucent 
ingredients with a dielectric, such as 
metals, such as Au, Cul, ITO and Sn02, 
and ZnO, can be mentioned. This anode 
plate can create these pole matter by 
making a thin film form by approaches, 
such as vacuum evaporationo and 
sputtering. When taking out 
luminescence from this electrode, it is 
desirable to make permeability larger 
than 10%, and, as for the sheet resistance 
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as an electrode, it is desirable to carry out 
to below hundreds of ohms / **. Although 
thickness is furthermore based also on an 
ingredient, lOnm - 1 micrometer can 
usually be preferably chosen in lO200nm. 
[0010] ** What uses the small (4eV or 
less) metal, the alloy, the electrical 
conductivity compounds, and such 
mixture of a work function as electrode 
material as -2 cathode one side and 
cathode can be used. As an example of 
such electrode material, a sodium and 
sodium-potassium alloy, magnesium, a 
lithium, magnesium / copper mixture, 
aluminum/(aluminum 203), an indium, a 
rare earth metal, etc. can be mentioned. 
This cathode can create such electrode 
material by making a thin film form by 
approaches, such as vacuum 
evaporationo and sputtering. Moreover, 
as for the sheet resistance as an electrode, 
it is desirable to carry out to below 
hundreds of ohms / **, and lOnm - 1 
micrometer of thickness can usually be 
preferably chosen in 50-200nrn. In 
addition, in this EL element, it is 
desirable in order for transparence or 
supposing that it is translucent to 
penetrate either this anode plate or 
cathode, and for the electrode itself to 
penetrate luminescence and to raise the 
ejection effectiveness of luminescence. 
[00 11] ** As an organic compound usable 
as an ingredient of a luminous layer 
luminous layer, although there is 
especially no definition, it can mention 



fluorescent brighteners, such as a 
benzothiazole system, a benzimidazole 
system, and a benzo oxazole system, a 
metal chelation oxyNOIDO compound, a 
styryl benzenoid compound, etc. 
[0012] If a compound name is shown 
concretely, what is indicated by 
JP,59-194393,A can be mentioned, for 
example. As the example of 
representation, it is 2 and 5-screw (5, 7-G 
t-pentyl-2-benzoxazolyl). - 1, 3, 

4- thiadiazole, A 4 and 4*-screw (5, 
7 _ t-pentyl-2-benzoxazolyl) stilbene, 4 and 
4 ? screw [ - ] [5 and 7-G 
(2-methyl-2"butyl)-2-benzoxazolyl] 
stilbene, 2, 5-screw (5, 7"G 
t-pentyl-2-benzoxazolyl) thiophene, 2, 

5- screw [5-alpha and 
alpha-dimethylbenzyl-2-benzoxazolyl] 
thiophene, 2, 5-screw [5 and 7*G 
(2-methyl-2-butyl)-2-benzoxazolyl]-3, 4 
diophenyl thiophene, 2, 5-screw 
(5-methyl-2-benzoxazolyl) thiophene, A 4 
and 4'-screw (2-benzoxazolyl) biphenyl, 
5-methyl-2-[2-[4-(5-methyl'2-benzoxazoly 
1) phenyl] vinyl] benzo oxazole, Benzo 
oxazole systems, such as 
2-[2-(4-chlorophenyl) vinyl] [l and 
2-naphth d] oxazole, 2-2 1 
-(p-phenylenedivinylene)- Benzothiazole 
systems, such as bis-benzothiazole, 
Fluorescent brighteners, such as 
benzimidazole systems, such as 
2*[2-[4-(2-benzo imidazolyl) phenyl] vinyl] 
benzimidazole and 2-[2 (4 carboxyphenyl) 
vinyl] benzimidazole, can be mentioned. 
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Furthermore, other useful compounds are 
enumerated by the chemistry OBU 
synthetic soybeans 1971, 628-637 pages, 
and 640 pages. 

[0013] As said chelation oxy-NOIDO 
compound, what is indicated by 
JP,63-295695,A, for example can be used. 
As the example of representation, tris 
(eight quinolinol) aluminum, screw (eight 
quinolinol) magnesium, Screw ([Benzo 
f] -eight quinolinol) zinc, screw 
(2-methyl"8-quinolate) aluminum oxide, 
A tris (eight quinolinol) indium, tris 
(5-methyl-eight quinolinol) aluminum, 
An eight-quinolinol lithium, a tris 
(5-chloro-eight quinolinol) gallium, 
8-hydroxyquinoline system metal 
complexes, dilithium EPINTORI dione, 
etc., such as screw (5chloroeight 
quinolinol) calcium and Pori [zinc 
(ID-screw (8-hydroxy-5-KINORI nonyl) 
methane], can be mentioned. 
[0014] Moreover, as said styryl benzenoid 
compound, what is indicated by the 
Europe patent No. 0319881 description 
and the Europe patent No. 0373582 
description, for example can be used. As 
the example of representation, 1, 4-screw 
(2-methyl styryl) benzene, 1, 4-screw 
(3-methyl styryl) benzene, 1, 4-screw 
(4-methyl styryl) benzene, 

JISUCHIRIRU benzene, 1, 4-screw 
(2-ethyl styryl) benzene, 1, 4-screw 
(3-ethyl styryl) benzene, 1, 4-screw 
(2-methyl styryl) - 2-methylbenzene, 1, 
and 4-screw (2-methyl 



styryl)~2-ethylbenzene etc. can be 
mentioned. 

[0015] Moreover, the JISUCHIRIRU 
pyrazine derivative currently indicated 
by JP,2*252793,A can also be used as an 
ingredient of a luminous layer. As the 
example of representation, 2, S screw 
(4-methyl styryl) pyrazine, 2, 5-screw 
(4-ethyl styryl) pyrazine, 2, 5-screw 
[2-(l-naphthyD vinyl] pyrazine, 2, 
5-screw (4-methoxy styryl) pyrazine, 2, 
and 5-screw [2-(4biphenyl) vinyl] 
pyrazine, 2, and 5-screw [2-(l-pyrenyl) 
vinyl] pyrazine etc. can be mentioned. As 
other things, the polyphenyl system 
compound currently indicated by for 
example, the Europe patent No. 0387715 
description can also be used as an 
ingredient of a luminous layer. 
[0016] Furthermore, the fluorescent 
brightener, metal chelation oxy-NOIDO 
compound which were mentioned above, 
In addition to a styryl benzenoid 
compound etc., and [ non / for example, / 
12-phtalo peri /, (JAppl.Phys., the 27th 
volume, L713 (1988)) ] 1, 
4-diphenyl-l,3"butadiene, 1, 1 and 4, and 
4-tetra-phenyM,3 butadiene (above Appl. 
Phys. Lett., the 56th volume, L799 
(1990)), The North America Free Trade 
Agreement RUIMIDO derivative 
(JP,2-305886,A), a perylene derivative 
(JP,2-189890,A), An OKISA diazole 
derivative (JP,2216791,A or OKISA 
diazole derivative indicated by Hamada 
and others at the 38th applied-physics 
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relation union lecture meeting), An 
aldazine derivative (JP,2-220393,A), a 
PIRAJIRIN derivative (JP,2-220394,A), A 
cyclopentadiene derivative 
(JP,2-289675,A), a pyrrolo pyrrole 
derivative (JP,2-296891,A), A styryl 
amine derivative (Appl.Phys.Lett., the 
56th volume, L799 (1990)), A coumarin 
system compound (JP,2-191694,A), the 
international disclosure official report 
WO 90/13148, Appl.Phys.Lett., vol 58, 18, 
and P1982 (1991) A high molecular 
compound which is indicated It can use 
as an ingredient of a luminous layer. 
[0017] It is desirable to use an aromatic 
series JIMECHIRI DIN system 
compound (thing of the disclosure to the 
Europe patent No. 0388768 description or 
JP,3-231970,A) as an ingredient of a 
luminous layer especially in this 
invention. As an example, a - screw (2 
and 2-G tbuthylphenyl vinyl) biphenyl, 
and 1, 4-phenylene dimethylidyne, 4, and 
4-phenylene dimethylidyne, 2, 5-xylene 
JIMECHIRI DIN, 
2,6-naphthylenedimethylidyne, 
1,4-biphenylene dimethylidyne, 1, 
4-p-terephenylene dimethylidyne, 9, 
10-anthracene G RUJIRU methylidyne, 4, 
and 4 '4, 4'*screw (2 and 2*diphenyl vinyD 
biphenyl etc. can mention those 
derivatives. 

[0018] Thus, although there is especially 
no definition about the thickness of the 
luminous layer formed and it can choose 
suitably according to a situation, the 



range of 5nm - 5 micrometers is usually 
desirable. The luminous layer in an 
organic EL device offers the field of 
recombination of the transport function 
and electron to which the charge (an 
electron and electron hole) which can 
pour in an electron hole from an anode 
plate or a hole-injection layer at the time 
of electric-field impression, and can pour 
an electron into it from cathode or an 
electron injection layer, and which it 
impregnation-functioned and was poured 
in is moved by the force of electric field, 
and an electron hole, and has the 
luminescence function tie this to 
luminescence etc. In addition, an electron 
hole is poured in, easy and an electron 
are poured in and a difference may be 
between easy. Moreover, although size 
may be in the transport function in which 
it is expressed with the mobility of an 
electron hole and an electron, it is 
desirable to move either at least. 
[0019] ** As an ingredient of the 
hole-injection layer prepared if needed 
[ hole-injection layer ], the thing of 
arbitration can be chosen and used out of 
what is commonly used as a 
hole-injection ingredient of a photo 
conductor conventionally, or the 
well-known thing currently used for the 
hole-injection layer of an organic EL 
device. The ingredient of a hole -injection 
layer may have any of impregnation of an 
electron hole, and electronic obstruction 
nature they are, and either the organic 
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substance or an inorganic substance is 
OK as it. 

[0020] As an example, for example A 
triazole derivative (reference, such as a 
U.S. Pat. No. 3,112,197 number 
description), An OKISA diazole derivative 
(reference, such as a U.S. Pat. No. 
3,189,447 number description), an 
imidazole derivative (reference, such as 
JP,37-16096,B) and the poly aryl alkane 
derivative (a U.S. Pat. No. 3,615,402 
number description --) A 3,820,989 
description, a 3,542,544 description, 
JP,45-555,B, a 51-10983 official report, 
JP,51-93224,A, A 55-17105 official report, 
a 56-4148 official report, a 55- 108667 
official report, Reference, such as a 
55-156953 official report and a 56*36656 
official report, a pyrazoline derivative 
and a pyrazolone derivative (a U.S. Pat. 
No. 3,180,729 description --) A 4,278,746 
description, JP,55-88064,A, A 55-88065 
official report, a 49-105537 official report, 
a 55-51086 official report, A 56-80051 
official report, a 56-88141 official report, 
a 57-45545 official report, Reference, such 
as a 54*112637 official report and a 
55-74546 official report, a 
phenylenediamine derivative (a U.S. Pat. 
No. 3,615,404 description -) 
JP,51-10105,B, a 46-3712 official report, a 
47-25336 official report, Reference, such 
as JP,54-53435,A, a 54-110536 official 
report, and a 54-119925 official report, an 
arylamine derivative (a U.S. Pat. No. 
3,567,450 description and a 3,180,703 



description --) A 3,240,597 description, a 
3,658,520 description, A 4,232,103 
description, a 4,175,961 description, A 
4,012,376 description, JP,49'35702,B, A 
39*27577 official report, JP,55- 144250, A, 
a 56-119132 official report, Reference, 
such as a 56-22437 official report and the 
West German patent No. 1,110,518 
description, An amino permutation 
chalcone derivative (reference, such as a 
U.S. Pat. No. 3,526,501 description), An 
oxazole derivative (thing of disclosure on 
U.S. Pat. No. 3,257,203 descriptions etc.), 
A styryl anthracene derivative (reference, 
such as JP,56-46234,A), full - me - non - 
a derivative (reference, such as 
JP,54-110837,A) and a hydrazone 
derivative (a U.S. Pat. No. 3,717,462 
description --) JP,54 59143,A, a 55-52063 
official report, a 55-52064 official report, 
A 55-46760 official report, a 55-85495 
official report, a 57-11350 official report, 
Reference, such as a 57*148749 official 
report and JP,2*311591,A, a stilbene 
derivative (JP,61-210363,A and a 
61-228451 official report -) A 61-14642 
official report, a 61*72255 official report, 
a 62-47646 official report, A 62*36674 
official report, a 62-10652 official report, 
a 62*30255 official report, A 60*93445 
official report, a 60*94462 official report, 
a 60-174749 official report, Reference, 
silazane derivatives (U.S. Pat. No. 
4,950,950 description), such as a 
60- 175052 official report, The conductive 
polymer oligomer (especially thiophene 
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oligomer) currently indicated by a 
polysilane system (JP,2204996,A), an 
aniline system copolymer (JP,2-282263,A), 
and JP,1-211399,A can be mentioned. 
[0021] Although the above-mentioned 
thing can be used as an ingredient of a 
hole -injection layer A porphyrin 
compound (thing of the disclosure to 
JP,63-2956965,A etc.), an aromatic series 
tertiary-amine compound and a styryl 
amine compound (a U.S. Pat. No. 
4,127,412 description --) JP,53-27033,A, a 
54-58445 official report, a 54-149634 
official report, A 54*64299 official report, 
a 55-79450 official report, a 55-144250 
official report, It is desirable reference, 
such as a 56- 119132 official report, a 
61-295558 official report, a 61-98353 
official report, and a 63-295695 official 
report, and to use especially an aromatic 
series tertiary-amine compound. 
[0022] As an example of representation of 
the above-mentioned porphyrin 
compound, porphin, 1, 10 and 15, 
20-tetrapod phenyl-2lH, and 

23H-porphin copper (II), 1, 10, 15, 
20-tetrapod phenyl-21H, and 

23H*porphin zinc (II), 5, 10, 15, 
20-tetrakis (pentafluorophenyl)"21H, and 
23H-porphin, Silicon phthalocyanine 
oxide, aluminum phthalocyanine chloride, 
A phthalocyanine (non-metal), a 
dilithium phthalocyanine, a copper 
tetramethyl phthalocyanine, A copper 
phthalocyanine, a chromium 

phthalocyanine, a zinc phthalocyanine, a 



lead phthalocyanine, titanium 

phthalocyanine oxide, Mg phthalocyanine, 
a copper octamethyl phthalocyanine, etc. 
can be mentioned. 

[0023] moreover, as an example of 
representation of said aromatic series 
tertiary-amine compound and a styryl 
amine compound N, N, N', and N' - the - 
tetra-phenyl -4 and 4' - diamino phenyl — 
N, N'-diphenyl-N, 
N'-screw(3-methylphenyl)-[l and 
l'-biphenyl]-4, 4 , *diamine, 2 and 2-screw 
(4-G p-tolylamino phenyl) propane, 1, and 
1-screw (4*G p-tolylamino phenyl) 
cyclohexane, N, N, N 1 , and N' - the - 
tetra--p*tolyl -4 and 4' - diamino phenyl - 
1 and 1-screw (4~G p-tolylamino 
phenyl)"4*phenylcyclohexane, A screw 
(4-dimethylamino-2-methylphenyl) 
phenylmethane, A screw (4*G 
p-tolylamino phenyl) phenylmethane, N, 
N'-diphenyl-N, N'-JI (4-methoxypheny) -4, 
a 4'diamino biphenyl, N, N, N\ and N' - 
the - tetra-phenyl "4 and 4' - diamino 
phenyl ether 4 and 4*-screw 

(diphenylamino) KUODORI phenyl, N 
and N, N-Tori (p-tolyl) amine, 4-(G 
p-tolylamino)-4 , -[4 (G p-tolylamino) 
Styryl] stilbene, 4-N and 

N-diphenylamino-(2-diphenyl vinyl) 
benzene, 3-methoxy-4 f -N, and 

N-diphenylamino still benzene, N-phenyl 
carbazole, etc. can be mentioned. 
Moreover, the above-mentioned aromatic 
series JIMECHIRI DIN system 
compound shown as an ingredient of a 
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luminous layer can also be used as an 
ingredient of a hole-injection layer. 
[0024] Although especially the thickness 
as a hole -injection layer is not restricted, 
it is usually 5nm - 5 micrometers. This 
hole-injection layer may be one layer 
system which consists of one sort of the 
ingredient mentioned above, or two sorts 
or more, and may be a double layer 
system which consists of two or more 
layers of the same presentation or a 
different-species presentation. 
[0025] ** As the ingredient, the thing of 
arbitration can be chosen and used for 
the electron injection layer prepared if 
needed [ electron injection layer ] out of a 
conventionally well-known compound 
that what is necessary is just to have the 
function to transmit the electron poured 
in from cathode to a luminous layer. 
[0026] as an example - nitration full - 
me -- non " a derivative and 
JP,57-149259,A " The anthra 
quinodimethan derivative currently 
indicated by the 58-55450 official report, 
the 63-104061 official report, etc., 
Polymer Preprints, Japan Vol.37, the 
diphenyl quinone derivative indicated by 
the No.3(l988) p.681 grade, Heterocycle 
tetracarboxylic acid anhydrides, such as a 
thiopyran dioxide derivative and 
naphthalene perylene, A carbodiimide, 
Japanese Journal of Applied Physics, 27, 
L 269 (1988), The full ORENIRIDEN 
methane derivative currently indicated 
by JP,60-69657,A, the 61*143764 official 



report, the 61-148159 official report, etc., 
The anthra quinodimethan derivative 
and anthrone derivative which are 
indicated by JP,61-225151,A, the 
61-233750 official report, etc., 
Appl.Phys.Lett., the OKISA diazole 
derivative indicated by Hamada and 
others at 55, 15, 1489, or the 
above-mentioned 38th applied-physics 
relation union lecture meeting, a series of 
electron transport nature compounds 
currently indicated by JP,59 194393,A 
are mentioned. In addition, although said 
electron transport nature compound was 
indicated as an ingredient of a luminous 
layer in JP,59*194393,A, according to 
examination of this invention person, it 
became clear that it can use also as an 
ingredient of an electron injection layer. 
[0027] On the metal complex of an 
eight-quinolinol derivative, and a 
concrete target, moreover, tris (eight 
quinolinol) aluminum, Tris (5, 
7-dichloro-eight quinolinol) aluminum, 
tris (5, 7-dibromo-eight quinolinol) 
aluminum, Tris (2-methyl-eight 
quinolinol) aluminum, etc. the metal 
complex which the central metal of these 
metal complexes placed and replaced 
with In, Mg, Cu, calcium, Sn, or Pb can be 
used as an ingredient of an electron 
injection layer. In addition, that by which 
a metal free-lancer, metal 
phthalocyanines, or those ends are 
permuted by the alkyl group, the sulfone 
radical, etc. is also desirable. Moreover, 
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the JISUCHIRIRU pyrazine derivative 
illustrated as an ingredient of a luminous 
layer can also be used as an ingredient of 
an electron injection layer. 
[0028] Although especially the thickness 
as an electron injection layer is not 
restricted, it is usually 5nm * 5 
micrometers. This electron injection layer 
may be one layer system which consists of 
one sort of the ingredient mentioned 
above, or two sorts or more, and may be a 
double layer system which consists of two 
or more layers of the same presentation 
or a different- species presentation. 
[0029] 2. The closure layer arranged in 
the outside of the closure layer 
aforementioned structure is prepared in 
order to prevent trespass of oxygen or 
moisture inside a component. The closure 
layer used for this invention contains the 
super-water repellence matter. 
** As for the super-water repellence 
matter used for super-water repellence 
matter this invention, what says the 
matter with the large contact angle over 
water, and has a contact angle 80 degrees 
or more is desirable, and 120 degrees or 
more are still more desirable. That is, the 
matter with a larger contact angle than 
fluorine system resin (80 degrees - 116 
degrees of contact angles over water), 
such as PTFE, is desirable. Specifically, 
the organic substance, such as 
GURAFAIDOINTAKARESHON, such as 
fluoride graphite, and a carnauba wax, 
the nickel-plating film containing the 



powder of PTFE, etc. can be mentioned. 
** What mixed the super-water 
repellence matter to the base may be 
used for the configuration of the closure 
layer in configuration this invention, and 
it may carry out the laminating of the 
layers (the film, plating, film, etc.) which 
become a base front face from the 
super-water repellence matter. Moreover, 
the super-water repellence matter itself 
may be used as a base. That is, although 
especially the mixing percentage of the 
super-water repellence matter is not 
limited when mixing the super-water 
repellence matter in i base, 70 % of the 
weight or more is desirable. As a base in 
this case, there is especially no limit, for 
example, it can use resin, such as acrylic, 
a fluorine system, a polycarbonate 
system, polyester, a polyamide, 
polystyrene, polyethylene, and 

polypropylene. 

ii) When carrying out the laminating of 
the super*water repellence matter on the 
surface of a base, although there is 
especially no limit, as thickness of the 
super - water repellence matter in this 
case, 0.01 micrometers - its 10mm is 
desirable. 0.01" 1mm is still more 
desirable. Resin, such as inorganic 
substances, such as an alloy which 
especially a limit does not have, for 
example, contains metals, such as 
aluminum, Fe, Sn, nickel, and Zn, and 
them as a base in this case, glass, and 
ceramics, acrylic, a fluorine system, a 
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polycarbonate system, polyester, a 
polyamide, polystyrene, polyethylene, 
and polypropylene, can be used. In 
addition, in this invention, in order to 
prevent trespass of water with the 
super-water repellence matter, the 
property of water proof and **** is not 
specially needed for a base. Furthermore, 
the protective layer which consists of 
inert gas, such as inactive liquids, such as 
vacuum evaporationo film of resin, such 
as Teflon, and fluorinated hydrocarbon, 
for example, trade name-FURORINATO 
etc., and Ar, nickel, etc. may be further 
prepared between the structure and a 
closure layer. 
[0030] 

[Example] Hereafter, an example 
explains this invention still more 
concretely. 

What formed the ITO electrode by the 
thickness of lOOnm on the glass substrate 
of example 125mmx75mmx 1.1mm size 
was used as the transparence support 
substrate. After cleaning this 
ultrasonically for 30 minutes by isopropyl 
alcohol, pure water washed for 30 
minutes and, finally it cleaned 
ultrasonically for 30 minutes by isopropyl 
alcohol again. And this transparence 
support substrate is fixed to the substrate 
electrode holder of a commercial vacuum 
evaporator (Japanese vacuum-technology 
company make). They are N, 
N'-diphenyl-N, and an N'-screw to the 
resistance heating boat made from 



molybdenum. - (3-methylphenyl-[l and 
r-biphenyl]-4 and 200mg (TPD) of 
4'*diamines are put in) Moreover, 200mg 
(Alq3) of tris (eight quinolinol) aluminum 
was put into a different resistance 
heating boat made from molybdenum, 
and the inside of a vacuum chamber was 
decompressed up to 1x10 to 4 Pa. Then, 
heated said boat containing TPD to 
215-220 degrees C, TPD was made to 
deposit on a substrate in an evaporation 
rate 0.1 - 0.3 nm/s, and the hole -injection 
layer of 60nm of thickness was formed. 
The substrate temperature at this time 
was a room temperature. On a 
hole-injection layer, it is Alq3 from 
another boat, without taking this out 
from a vacuum tub. It considered as the 
luminous layer and 60nm laminating 
vacuum evaporationo was carried out. As 
for vacuum evaporationo conditions, boat 
temperature was [ the evaporation rate of 
0.1-0.2nm and substrate temperature ] a 
room temperature at 275 degrees C. Next, 
magnesium lg was put into the 
resistance heating boat made from 
molybdenum, and indium 500mg was put 
into another resistance heating boat 
made from molybdenum. The vacuum tub 
was decompressed up to 2x10 to 4 Pa 
after that, the indium was evaporated in 
the evaporation rate of 0.03 - 0.08 nm/s, 
and magnesium was simultaneously 
vapor-deposited with the evaporation 
rate of 1.7 - 2.8 nm/s from another boat 
made from molybdenum with the 
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resistance heating method. The boat 
temperature of magnesium and an 
indium was 500 degrees C and about 800 
degrees C, respectively. 150nm 
laminating vacuum evaporationo of the 
mixed metal electrode of magnesium and 
an indium was carried out on the 
luminous layer the above condition, and 
it considered as the counterelectrode. 
Thus, thickness produced 100 and a 60 or 
60,150nm construct with the 
configuration of the component of 
ITO/TPD/Alq3 / Mgln, respectively. The 
initial engine performance of this 
construct is electrical -potential "difference 
6.5V, current density 3 mA/cm2, and 
brightness 100 cd/m2. Power conversion 
effectiveness 1.6 It was lm/W. 
[0031] Subsequently, nickel (nickel) 
plating was performed to the box which 
consists of aluminum (aluminum). 
Namely, NiS04.6H20 28g [ 1. ] /, 
NiC12.6H20 45g [ 1. ] /, H3B03 The 
45*degree C water solution which 
consists of a component of 40g [ 1. ] /, a 
lOg [fl. ] perfluoroalkyl 

trimethylammonium salt, and lg/1. of 
PTFE particles (thing with a particle size 
of about 4 micrometers) was stirred by 
part for /13000 times with the 
homogenizer, and the plating bath was 
prepared. In addition, the thing by 
Hiroshima Wako Pure Chem was used for 
each reagent. During this plating bath, 
nickel metal piece was connected to the 
anode plate, aluminum box was 



connected to cathode, and nickel plating 
was performed. The about 
[ nickel -PTFE=9^1 ] film was produced on 
the surface of aluminum. This film of 
nickel and PTFE showed super-water 
repellence, and the contact angle with 
water was about 180 degrees. 
Subsequently, as shown in drawing 2 , as 
the structure obtained in argon (Ar) gas 
in this plated box of aluminum was 
covered, it was sealed, and the edge was 
hardened and closed with the epoxy 
adhesive. 

[0032] Example 2 fluoride graphite shows 
super-water repellence, and a contact 
angle with water is 143 degrees. It mixed 
to PVC which carried out melting, and 
homogeneity was made to distribute the 
about 1 -micrometer powder of this 
fluoride graphite with a kneading 
machine. The mixing percentage of the 
fluoride graphite in this case was 80 % of 
the weight. PVC containing this fluoride 
graphite was made into the shape of a 
film with a thickness of 0.1mm, and as 
drawing 3 showed, the adhesion 
laminating was carried out to the 
obtained structure. 

[0033] The organic EL device was 
produced like the example 1 except 
having not prepared an example of 
comparison 1 closure layer. 
[0034] The component obtained in the 
example 1 of example of comparison 2 
comparison was put into the desiccator, 
and nitrogen permuted the inside of 
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DEJIKETA. 

[0035] The Sumitomo 3M make and trade 
name FURORINATO F043 were used as 
an example of comparison 3 closure layer. 
This was put into the container made 
from plastics, and the obtained structure 
was immersed. Furthermore, the lid 
made from plastics was put on this 
container, and the seal of the adjustment 
part with a container was carried out 
using adhesives. The lead wire of a 
component made the hole in the lid, 
adhesives closed ejection and a hole and 
they produced the organic EL device. It is 
the organic EL device of an example and 
the example of a comparison The initial 
brightness of 100 cds/m2 Constant 
current (3 mA/cm2) continuation 
actuation was carried out. Brightness 
was measured with the luminance meter 
(Minolta CS-100). The result is shown in 
the following table. 
[0036] 
[Table] 

Brightness reduction-by-half life (time 
amount) Destructive life (time amount) 

An example 1 2500 

20000 or more An example 2 2500 20000 
or more The example 1 of a comparison 
30 300 Example 2 of a comparison 120 
2000 Example 3 of a comparison 1000 
More than 10000 
[0037] 

[Effect of the Invention] As explained 
above, even if degradation by moisture is 
prevented and it drives in atmospheric 



air by this invention for a long period of 
time, the long lasting organic EL device 
which can maintain the stable 
luminescence engine performance can be 
offered. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] It is the sectional view 
showing the example of the organic EL 
device of this invention typically. 
[Drawing 2] It is the sectional view 
showing typically one example of the 
organic EL device of this invention. 
[Drawing 3] It is the sectional view 
showing typically other examples of the 
organic EL device of this invention. 
[Description of Notations] 

1 Substrate 

2 Anode Plate 

3 Organic Luminescent Material 

4 Cathode 

5 Closure Layer Containing Super- Water 
Repellence Matter 

10 Structure 

20 Organic EL Device 
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tdS-C#S*^ ®S5nm-5/imO»^U\ 

m * (*«^F-a ai a^ e> * a a-t s r t as -e * s a 

»Sii:Stti3l«ffi. m^<tIE?L^^^co^^^L, 
rtt«:**«-o*JfS*3t«ffi*S:^-LTV^ 0 /j:*5, 

T**tb5ttSI«ffi*c^/h*SfcoTt><t^^, ^>^e< t 
t> if^ P>3&»— **»«J*ii:5 r 1 3ftS#* LV\ 
[0019] SHE^L&AJl 
^iStc/£i:TK«te>ix5jE7LaAJioWWt LTIi, ffi 
*J:^^g^»^^iE7LaA«5pf<b LT«ffl*ixT^2> 
<> O^^T« E L 31 ^-C0IE7L£AJi l-^ffl $ iXT ^ 5 4fc*a 

So ]E7LaAH^>«-»tt. 1E7L^&A, «^-<0«attO 
50 V^ix^SrW-rSfc^t?*)*?, *T«»foSVMi«l«»^ 
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[0 0 2 0] Mr&mt L-Cfi, «x.lihy7/-/i/»|» 
ft OKIH^W^, 112, 19 7#Wtt*«f#flB) % * 
*t^7/-/^»# (*I»ff3, 1 8 9, 4 4 7^ 

mmm^mm) . w % ?^-^mm-fo (»^bb 37-1 

6 0 9 6f^«e#S) . #y7y-;U7/^>8*# 
(^[1^3, 6 1 5, 4 0 2^IS, 8 2 

0, 9 8 9-%W'ffl9. WifR 3, 5 4 2, 5 4 4^|ffl 
9#^Bg 4 5- 5 5 5 -^4>a. ^]5 1 -1 0 9 8 3f 
WfBBB 51-93224 P55-171 10 

0 5 -5§v&a, [rI56-4148 IH 5 5 - 1 0 8 
6 6 7 ^15 5- 1 5 6 9 5 3 -JH**L |p)56- 

3 6 6 5 6^i^#i) , 5 *SV 
7^n^Ra»«: (*H«FfF^3, 180, 7 2 9» 

2 7 8, 7 4 6-&WfflS, »BHBg5 5-8 
8 0 6 4f^S, H5 5-8 8 0 6 5^S, ftj 4 9 - 

1 0 5 5 3 7 ^{^m, 1^55-51086 m 5 
6-8 0 0 5 1 15 6-8 8 1 4 1 -*§-<&a, |p] 
57-45545 #4**L 1^5 4- 1 1 2 6 3 7 

^5 5- 7 4 5 4 6% v 9*#B) , ;7^U^ 20 
7^»*# <*H»*Fg!3 f 6 1 5, 4 0 4^PJ^ 
4#<£Bg5 1-10 10 5-*H*«L |5]4 6-3 7 1 2 
^4 7- 2 5 3 3 6 4#^Bg 54-53 

4 3 5 -?r<&a, [^154-1 10536 -^«, |5] 5 4 - 
1 1 9 9 2 5 , T y -/I/7 5 VK«flc 

OKSWflFSSi 5 6 7, 4 5 0fW«r P»3, 1 
8 0, 7 0 3 #W#fflS* IrI» 3 , 2 4 0, 5 9 7 ^m'M 
[5]f£3, 6 5 8, 5 2 0#9!*Mt, |pJ!B4 f 2 3 

2, i o mm 4, 175, 9 6i^w 

^4, 0 1 2, 3 7 6^ar »M4 9- 3 30 

5 7 0 2 (513 9 - 2 7 5 7 7 5 
5-144250 1^56-119132 ^r y J> 

[5356-22437 Ktt«FfF» 1,11 

0, 5 1 8 tiiWt«#i) . 7;/»/^yi| 

» wmftf?m3, 5 2 6, 5 o i ^wmm^m , 
(Mm^nms, 257, 203-^ 
wiwm$£^m^<Dt><D) , *^y />7y hy^>mm» 

(WBBBB5 6-4 6 2 3 4#^««£#flH) , 7/^^/ 
VR*ft: (»MHB 5 4- 1 1 0 8 3 7 -JH3t«W#JS) , 
tK7'/>R»» (fiftlfSa, 7 1 7, 4 6 40 
SB», #PJBg 5 4 - 5 9 1 4 3 [5j 5 5 - 5 2 0 

6 3 -f^AL [5J55-52064 -f§-^«, [5] 5 5 - 4 6 

7 6 0 #4*«L 1^55-85495 ^<&m. H 5 7 - 1 

1 3 5 0-*§-4*«L [^57-14874 9#^ff, «H»¥ 
2-31 1591 #^«S?#flg) % ^/WORWft: 

«*BflBg 61-210363 [516 1 -2 2 8 4 

5 1 1^61-14642 |S| 6 1 - 7 2 

2 5 5 -J§-4*«L 1^16 2-4 7 6 4 6 #4*«L [^62-3 

6 6 7 4 -JHStfa, ^6 2- 1 0 6 5 2 (5] 6 2 - 

3 0 2 5 5 -S§-<&a, 1516 0-9 3 4 4 5 -§-4*«k IrJ 6 0 50 



^¥7- 1 9 2 8 6 7 
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- 9 4 4 6 2 [^6 0- 1 7 4 7 4 9 ^a, 

6 0-1 7 5 0 5 2f^9*#Sa) , If 
ORB^ffF^, 9 5 0, 9 5 0tMf) , ^yy? 

^ (ffl¥2-2 0 4 9 9 6^s) , r~y>^ 

m^<* (WBB¥2 -2 8 2 2 6 3-g-^S) , ^Hfj^l- 

21139 9&£m\zffl^ztix\t*zmmiiimfttti) 

[00 2 1 ] iE7L&AB<3**:|s|-i LTI*±f£cD 

3-295696 5 ^S^KBfl^Ofc^) , ^%Wi% 

fF»4, 12 7, 4 1 2^*ffl*, WBBB85 3- 2 7 0 
3 3 #^ra, [5354-58445 -f§-4*«L |B1 5 4 - 1 4 
9 6 3 4 -§-<&a, P54-64299 ^a, [5] 5 5 - 

7 9 4 5 0 -Sf-<&a, [5155-144250 ^a, P 5 
6-119132 #<&a, 1^6 1 -2 9 5 5 5 8 

a, [5361-98353 ^a, [5363-295695 
-S-^««£#IS) , ^II^»$37;>ft:^^ffl^ 

[0022] ±ie>k/w7 y ^ik&m<Dixmmt lt 

^7^y, 1, 10, 15, 20-rh77x^ 
yu— 2 1H, 2 3H-#/i/7^^fi (II) , 1, 10, 
15, 20-7h77x^/U-2lH, 2 3H-#/l/7 
-O-ffift (ID , 5, 10, 15, 20-rh7^ 

Ky^7/UtD7x^) -2 1H, 2 3H-^/V7 
>T >\ v-y ^y7^n->7^>^^K, T/U^ 

^!)f^7^0'>7^ if h7^f/U7^P^7 
=■ >\ <B7^'n*>T:=.>\ ^ n A7^ a v-T — V. 

y ^ a >r^>, #b v ^^n^>r^>, f^^^7^o 

[0023] «rfE3PS»»=jRr ^ 

/\st *>it&m<Dixwtmk Lttts n, n, 

N ' , N ' -7^77x^-4, 4 ' -y7;77x 
N, N' —\s~7ol N' - t\x - (3- 

^f/U7x^/P) - [1, 1 ' -t'7x^/W] -4, 
4' -i?T ^ 2, 2-tT^ (4 - v^- p - h y /U7 
^ / -7 ^~/V) -fx2/<>^ 1, 1 - tf X (4-v?- p - 
F!j;i/7;/7x-/l/) v-^ d^^r-^>- s n, N, 
N' , N' -7h7-p-MJ^-4 ( 4 ' -i/7;/ 
^^^/U, 1, l-t'^ (4-^-p-hU/U7^77 
ai^yU) — 4 —7^^jVi/? v^^-y-l/^ b'x (4— 
>f/U7;y-2-^^7x-/V) 7xz;M^y, 
t'^ (4 -v 5 - p - h y /!/7 ^ / 7*=./U) 7x-/l^^ 
N, N* -^^cn^/U-N, N ' -v> (4-* h 
^r'>7xn/U) -4, 4 ' - i?T ^ / tT7 ^ N, 
N, N' , N ' -7h77x^/U-4, 4 ' -^T^/ 
^^^i/Uzc — -t^/U^ 4, 4* -t'^ (i/7x-/P7; 
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/) k y 7x^/w n, n, N~hy (p-hy 

/u) 7;>, 4- (^-p~MJ^7;/) - 4" - 
[4 (^-p-MJ/UT;/) *^yA\| *<?vwO, 
4-N, N-^7x^7;/- ( 2 - y7x^^k'^ 
/U) >\ 3-7 h^r->-4' -N f N-v^^l — 

;l/7 ^ 7 ^fvWO-if > s N — 7 x.z=./]sjj/l'/<y — /Uf$ 

count Ltftffltsiims. 

[0 0 2 4] iE^LaAil £ LT^J?£(}#lCftJPS£*L^ 
iS(j:5nm-5/imt^5o rcoiE7L&AJf 

at-fcottiv^U .lRl-«afi!c*fc:(iS«ffidcOS«cJi 

* sasmiS-efco r t> j: u\ 
[oo25] ©m-r-^AS 

^MtcffcTSfcttfensft^ffiAafi, iict^A^ 

[0 0 2 6] IrWJ^LTfj:, ^hDi^tu/^ 
WMBS 57-149259 , 5 8 - 5 

5 4 5 0 ^r y £m. [Wj6 3 - 1 0 4 0 6 1 ^mW^ffl^ 
^ttTV^T^ h 9 Polymer Prep 

rints, Japan Vol. 37, No. 3(1988)p. 681^t-|E^c £ ttTt ^ 

?fc^ ^/V/^v?>f ^ K» Japanese Journal of Applied 
Physics, 27, L 269(1988), 6 0-6 9 6 5 7 

«L P61-143764 -5r<&#. 161-14815 
9 ^i^l:i^^T^^7/Ut^^ y y=">7 ^ >^ 
4#BflBg 61-225151 #4£*U P 6 1 - 2 3 
3 7 5 O^m^lzm^ZtlXb^&T^ hy^r/^ ^ 
7M^J;t;7yhP^I^ Appl. Phys. Lett., 

55, is, 1489-^^0^ 3 s Ej&mfom^Kmm&mm^ 

4*I»HS5 9- 1 9 4 3 9 3 #^«KBB^ $*VO*5— i£ 

- 1 9 4 3 9 3#^«-rttB(rEK^-eatt<ii'&*S:*3t 

[0 0 2 7]^, 8-*/ y /-/MBWfcO&JRtt 

hV* (5, 7-^0^-8-^;!)/ 

I n. Mg, Cu. Ca, S ru ^fdflP b fCil# 
ft^ofcAJR«fr«t>«^ttAS^«-«-i: ttfflv^5c 



(6) W^^P 7 — 1 9 2 8 6 7 
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[0 0 2 8] K^ftAJii: L-C<oJ¥$(t«F(c:SJ|5SStL* 

Ig(15nm-5/;mt^5 0 r O^^P^A® 

10 [0 0 2 9] 2. 

^TK^ftASrBSJhi-Sfc^JcRttfeixSo ^^l- 

^*£^iC£VH\ 8 0° 

<£>as#*L<, 12 0° Ui\ 

PTFE^7 7iMl (*«d«-i-S»**|8 0 
° -1 1 6° ) J: f9 fc«*£j&s*#^«as#* LV\> 

* — # — *>g>\ X/^-tV^vy^COmWify). PT 

30 i) S^co^(^^^7Ki±^M^^t-5^ 

^y*— tK*— ^y^u^^/w, /Kyr^K, ^y 

ii) a*<o*ffi^ffl«*tt4fc«Sr«Si"5»fr 
V^0. 0 1/im-10mm^lt\ 0. 0 1 — 1 
icfrJPSte/jK , tiLkz.^ Al, Fe, Sn; Ni, Z 

x&<Dmmyo. r^y/u*. 7^, ^y^?— 
h* P ^y^^^/v, ^yr^K, ^y^t uy, >i^y 

«A*l»Jl:-rs^:*S*(c*iBS7K, «*ott««:»JSijtc: 
50 ^l«M:7oyt-hWgm Ar. N 



(7) 



- 1 9 2 8 6 7 
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[0 0 3 0] 

mmm i 

2 5 mm X 7 5 mm X 1 . 1 mm^t^ X<Djj 7 

±iC I TOli?: 1 0 0 nm^/f^T^^L/c^CQ^ 

o^r^^^^Lfcm. *b*-c 3 0 »raas* *» 

/Co -5rLT^<z>3WX«fSffiS:miR^KffiS!i*KlB (0 

K^figtADSStf— MCN, N ' —i/7zr- z^;V— N , N * 
-tr* — ( 3 — ^ ^/l^jn -/U- [1, 1' -fcf^^n 
/W] -4 ( 4* -^7;> (TPD) £200mgA 

— /w) r/w s = # (Aiq 3 ) ^20 

OmgAtll^tV^-rt^ 1X1 0" 4 P a £"C«JE 
Lfc, ^<D'&^ T PDA9 (DiiufE^— F^21 5-22 
O^^-CAPSRL, TPDS:SK#3gftO. 1—0. 3nm 
/sT*S«±«c:lta$^, 8IJ*6 OnmOjETLaABSr 
j£«Lfc 0 r<Z>£#0Sfi?U£l*^T*fcort: 0 

O©^- hi^Al q 3 £5S3tJi i:U60n mfg/lSi 
iff Lfc 0 3R»*«=(i. MUg^2 7 S'CT'SS^iSS 

^0. 1—0. 2nrru mfaUJ£fc^&X&K>tz 0 #C 

^y ^^fif&SWDtl&sK— 1 g £ 

A*U *fcgiJ^y^x^«ilS^Dj»^— hJc^^v?^ 
A 5 0 Omg^Atlfco -^0O^S^tf^2 X 1 0 " 4 P a 



12 



10 



20 



30 



*-C«JELT>f >5^A£0. 0 3 — 0. 0 8 n m/ s 

hd^-r^v'^A^l. 7- 
2. 8nm/s^IfMtIf tf: fl v^v^^^, 

>r >v^a^- hjasii, ^n-etis o o*c, 8oo 

^OS^JR«ffi«:*3tSco±^ 1 5 0 n mfKJi3£» 
ttfammt\.tz 0 I©j;9l:UITO/TPD/ 

a i q 3 /M g : i ncDm^&mj&xmm^fr^ni 

0 0, 6 0, 6 0, 1 5 0 nm<^/&f££f1^L7t 0 C 

c m 2 v m& 1 0 0 c d /m 2 1 - 6 

1 m/W-e&ofc 0 

[0 0 3 1 ] 8CV^ T/l^-£^ (A 1 ) J&»&*£$8 
[*] 



40 



[Z^ytr/U (Ni) ^ s^SrtfiLfco -*->fc:b*>, N i S 
0 4 • 6H 2 0 2 8 g/^7 h/K N i C 1 2 • 6H 2 0 
4 5 g/y y h/K H3BO3 40g/y-7 h/K ^ 

-7^^13 7^^ h y ^^/^r^^e^^^i^i og/ 

60) 1 g/y y Vfr<Of8&fi>ht£Z> 4 St^zkigiKSr* 
^■v^^iF— t?l 3 0 0 0]*\/ftXm.W\^X* y*m& 

t^Srffl^fco C<£M y^?St (C*5V^T, N i il)t^ 
Kffitc, A 1 «SrBffi(c«iRUXN i t< s^&tfiLfco 
A 1 £>SffiKti:N i : P T F E = 9 : 1 Sl£<DfflSSrfNE! 
L/Co rc^N i t PTFEOgll je»7M±4^L* tR 

.toSttftfiiitf 1 8 o° -efcofco ftt^-e, m 2 1^ 

i-J: 9 (d, ~ (7)^ ^^r^tl/CA 1 <D%a&T/l'=f>' (A 

§tU Sfc^^SSSSI^Btf)* »JtLfc 0 

[0 0 3 2] 2 
7yft^77r>f Mijg«*tt*:^L. 

14 3° T*&6 0 :©7yft/777>f 1 /i mgt 

8 0li%T'fcofc 0 w^7^^77r^ hSr^tt 
6PVC^rf $0. lmm^)7-{/^i:l, 0 3T*/T? 

[0033] jt«ea i 

[00 3 4] 2 
[0 0 3 5] Jt«0»J 3 

*MLjf* L-ctt^:^y-^Ai±M, ^p R p^^oy^-h 
^ -&*3*fiPt»* ■> — m*<oy — h'&nmzKi: 

*>(t"CSif?tHL, 5Ctt»*»J"C-S**^"t?«*« EL 
fERLfco HlfiW^itRWI^WWEL*^*, «[J»!»« 
10 0c d/m 2 (3mA/ cm 2 ) M^mW) 

Lfc 0 (;//^cs-ioo) xmfci, 

[0 0 3 6] 



mm) 



2 5 0 0 
2 5 0 0 



2 0 0 0 0^± 
2 0 0 0 OfiJLL 



3 0 



3 0 0 



(8) 



Wl¥7- 19 2 8 6 7 
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ttRW 2 12 0 

fcfcg£0ij 3 10 0 0 



[0 0 3 7] 

[0 2] *j6M^«EL*T-(0-Klfi««:««:«Ji-^ 
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2 0 0 0 

1 0 0 0 0£JUb 



[ID 3] **M^W«EL*^Ofl!l(Z>|?a£0iJ«:ffiS:W( 

1 Sffi 

2 ffitii 

3 

io 4 m& 

1 o mm» 

2 0 tiELSf 



[01] 



[03] 



/ 




20 

\ 



5tPVC t- J<a' "7-»4t ^>7 T 4h) 

/ 



2:*» J 



[El 2] 



